has not occurred in every case. Unless regression is explained by total removal of the lesion at biopsy, it seems that we are not necessarily dealing with carcinoma at all but with an epithelium which has climbed some of the steps towards malignancy. The data of Petersen (1955; 1959, personal communication) (Latour, Brown and Turnbull, 1957) . With this in mind we decided to re-examine our material and correlate as far as possible the cytological and histological appearances with the clinical course.
We have also reviewed all the slides from patients whose cervical lesions have been left untreated for a year or more. It seems very important to know whether the abnormal cell-type usually remains the same over long periods, or whether it alters to a more anaplastic type ; and if this happens, whether it happens suddenly or gradually. Data on this point are extremely scarce (Ayre, 1952a, b) and our series provides evidence about the stability of the cell-type in ten cases.
PRESENT INVESTIGATION
Between 1952 and 1959 10,000 cervical smears were examined from 8522 cases, most of which were gynaecological outpatients. The smears were taken by the examining gynaecologist by scraping the entire squamo-columnar junction area with a wooden spatula as described by Ayre (1952a) (Fig. 1) .
2. A thick stratified squamous epithehum with hyperkeratosis. Many of the superficial squames are nucleated and there is variation in size of these nuclei, some being quite large, but the general epithehal pattem is orderly and mitoses are few. The distinction from simple hyperkeratosis is based on the somewhat verrucous variation in the width of the epithelium and the variable size of nuclei in keratinised cells (Fig. 2) .
3. Similar to 2 with equally well-defined stratification but more mitotic activity and nuclear irregularity (Fig. 3) . 4 . Epithehal activity at level of 3 but without the marked hyperkeratosis (Fig. 4) . 5. Stratified squamous epithelium, often with considerable variation from normaJ in the thickness of the strata but with all represented. Afitotic activity greater then 4 and moderate numbers of ceRs in aR layers with large hyperchromatic nuclei (Fig. 5) .
6. Epithehum showing some stratification, but poorly developed compared with a normal squamous epithelium. Nhtoses and abnormal ceRs numerous. A thin keratinised layer present on the surface (Fig. 6 (Fig. 8) .
9. Squamoug carcinoma including sheets of strikingly uniform large polygonal cells, similar to prickle cells although usually without intercellular bridges (Fig. 9) .
10. Squamous carcinoma with a high proportion of grossly abnormal large cells including giant cells with massive irregular nuclei and numerous mitoses, many of them atypical. These tumours present an appearance similar to that seen in a squamous carcinoma soon after irradiation, but the biopsies given this classification were taken before radiotherapy (Fig. 10 (Hinselmann, 1928) Several authors divide epithelial dysplasia of the cervix uteri into two categories, basal cell hyperplasia and carcinoma in situ. In basal cell hyperplasia, a variable proportion of the width of the epithelium consists of basal cells and the severity of the lesion is defined in terms of this proportion (Nesbitt, 1955 The verbal criteria for diagnosis of II carcinoma in situ" are much better defined than the lesions themselves, and it is frequently reiterated that loss of normal stratification is a constant and essential change (Galvin and Te Linde, 1949 (Fig. 22) . Biopsy was not done at this time, and two smears taken later in pregnancy were reported as negative, but on review one of them shows similar cells. Two years later similar abnormal cells were still present (Fig. 23) (Fig. 24) , biopsy grade 1. She was followed with repeated cervical smears for nearly three years, during which time she had two pregnancies (one ending in abortion, the other ectopic). The same type of cell was always present, though fluctuating in numbers (Fig. 25) (Fig. 26) . Biopsy showed a grade 5 lesion. A series of 15 smears were taken over a period of 15 months, during which a normal pregnancy and delivery took place. Six months after the first smear the abnormal cells began to become more crowded, with a reduction in their cytoplasm (Fig. 27 ).
The last smear of the series, taken 3 months post-partum, showed abundant gra e F cells (Fig. 28) (Petersen, 1955 We recommend the term " epithelial instability " to cover all the histological lesions illustrated in Fig. 1-7 . Basal-cell hyperplasia (our grade 1) might seem out of place here, but since in two cases (cases 6 and 7) it preceded invasive carcinoma by 2-3 years, we feel that it should be treated with the same respect as the other grades which we have illustrated.
In any case found to have epithelial instability of the cervix it is of the utmost importance to discover whether there is in fact an early invasive carcinoma which has been missed. Several authorities have suggested that a distiriction can be inade fairly reliably from cytological evidence. We cannot confirm this. Our cytological gradings, while roughly reflecting the cell-types seen in the corresponding histological sections, have not been correlated with the presence or absence of invasion, and we think it wrong to make guesses on the basis of cervical smears.
Even the biopsy sometimes fails to reveal an invasive carcinoma ; a full histological study of a ring biopsy of the squamo-columnar junction should be made in every case where this problem arises.
In the present series, the majority of untreated cases ceased to have positive cervical smears after one or more biopsies, and the abnormality has not recurred. It is impossible to determine whether these lesions regressed spontaneously or whether they were completely removed by the biopsy; most probably there have been examples of each. In ten cases a persistent lesion was followed for over a year, and three of these were eventually found to have small invasive carcinomata. Unfortunately our figures cannot be used to assess the probability of development of carcinoma; selection was exercised at all stages, and the cases with persistent lesions which remained untreated are only a small residue of the whole series; also the follow-up period is very short. Our experience has however, been quite consistent with the pattern shown in Petersen's (1955) series; he found that in approximately 50 per cent of cases with " cervical precancerosis " the lesion disappeared within a year, but that if it persisted, carcinoma developed within 8 years in 50 per cent (13 out of 26).
Are the lesions which regress different histologically or cytologically from those which persist? The analysis of our findings shows no morphological criterion correlated with persistence or regression, nor with the subsequent development of carcinoma. In practice the distinction between persistent and transient lesions is easily made by the use of repeated cervical smears. In the present series those smears which became negative nearly always did so following the first biopsy; case 10 is the only striking exception.
The series of persistent lesions provides some interesting evidence for the " stepwise " progression of premalignant states. As the paired illustrations show, the abnormal superficial cells shed from areas of epithelial instability are not steadily changing towards a more anaplastic appearance. In the relatively short periods over which we have been able to observe them they have usually remained true to type, just as malignant cells generally do both in experimental conditions and in human disease. In case 9 a sudden change was observed, consistent with the development of a new cell clone. The discovery of invasive carcinoma in two cases while under repeated observation was not associated with any alteration in cell type. Evidently, it is unjustifiable to expect any cytological warning before invasion supervenes.
The problem confronting the gynaecologist in these cases is never twice the same, and no generalisations can be made about the appropriate treatment of "epithelial instability ". Above all, no help can be expected from the study of the abnormal smears or biopsies in deciding the prognosis of an individual case. There is no urgency, and provided that the patient is kept under surveillance there does not appear to be any danger. On the other hand, a lesion of this type which does not disappear after biopsy is undoubtedly " precancerous ", in the sense that cancer is sooner or later very likely to develop, and the cervix or the uterus ought to be removed, and negative smears obtained, before the patient is discharged from observation.
SUMMARY
Now that 10,000 cervical smears have been examined from gynaecological outpatients in Oxford, cytological and histological material pertaining to carcinoma of the cervix and possible precancerous lesions has been reviewed.
The lesions found at biopsy have been given numerical gradings. The different types of abnormal cells seen in the smears have also been classified numerically, and a comparison has been made between the cytological and the histological gradings. Although there is a rough correlation between certain cytological and histological types, the presence or absence of invasion is not correlated with distinct cytological patterns.
Sixty-seven cases were found of possibly precancerous lesions (including " carcinoma in situ "). In 33 of these the cervix or uterus was removed surgically without any further observations. In 18 the lesion could no longer be detected after biopsy, having either regressed or been removed entirely by the biopsy. Cervical smears were persistently positive for a year or more in 10 cases, and three of these eventually had invasive carcinoma.
Review of the series of smears from these persistently positive cases showed that the abnormal cell type remained remarkably constant throughout, even over a period of several years. There was one exception, where a sudden progression occurred to a more anaplastic-looking type. In the cases where invasive carcinoma supervened, no alteration in cell type was observed.
The data from this series are consistent with the idea that epithelial instability (basal cell hyperplasia, " carcinoma in situ " and related lesions) usually disappears without any treatment more extensive than biopsy, but sometimes becomes irreversible, and in that case sooner or later develops without any cytological warning into invasive carcinoma.
If the smears and biopsies do not become normal within the first year, the lesion should be regarded as precancerous.
